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COMBINATION OF AZELASTINE AND
STEROIDS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This is a Divisional Application of U.S. patent application
Ser. No. 10/518,016, filed Jul. 6, 2005 and published as US
2006/0025391 Al, and entitled “Combination of Azelastine
and Steroids,” which was a filing under 35 U.S.C. 371 of
International Application No. PCT/GB03/02557 filed Jun.
13, 2003, entitled “Combination of Azelastine and Steroids,”
claiming priority of Great Britain Patent Application No.
0213739.6 filed Jun. 14, 2002, which applications are incor-
porated by reference herein in their entirety.

BACKGROUND OF THE INVENTION

The present invention relates to pharmaceutical products
and formulations. More particularly the present invention
relates to pharmaceutical products and formulations useful
for preventing or minimising allergic reactions. More particu-
larly, but not exclusively, the present invention relates to
pharmaceutical products and formulations for nasal and ocu-
lar use.

Such allergic reactions commonly comprise the allergy-
related and vasomotor-related symptoms and the rhinovirus-
related symptoms.

It is known to use antihistamines in nasal sprays and eye
drops to treat allergy-related conditions. Thus, for example, it
is known to use the antihistamine azelastine (usually as the
hydrochloride salt) as a nasal spray against seasonal or peren-
nial allergic rhinitis, or as eye drops against seasonal and
perennial allergic conjunctivitis.

It is also known to treat these conditions using a corticos-
teroid, which will suppress nasal and ocular inflammatory
conditions. Among the corticosteroids known for nasal use
are, for example, beclomethasone, mometasone, fluticasone,
budesonide and cyclosenide. Corticosteroids known for ocu-
lar anti-inflammatory use include betamethasone sodium,
dexamethasone sodium and prednisolone acetate, for
example.

It would be highly desirable, however, to provide a treat-
ment that combines the effects of anti-histamine treatments
and steroid treatments, in a pharmaceutically acceptable for-
mulation, which is tolerated in situ, without significantly
disrupting the potency of the constituent pharmaceuticals.

We have now found that, very surprisingly, azelastine (4-
[(4-Chlorophenyl)methyl]-2-(hexahydro-1-methyl-1H-
azepin-4-yl1)-1(2H)-phthalazinone), or a pharmaceutically
acceptable salt, solvate or physiologically functional deriva-
tive thereof, preferably in salt form and even more preferably
in the form of the hydrochloride salt, can advantageously be
combined with a steroid, or a pharmaceutically acceptable
salt, solvate or physiologically functional derivative thereof,
to provide a stable, very effective combination product or
formulation preferably for nasal or ocular treatment. The
combination can provide, in a single administration or dosing
regime, the antihistaminic properties of azelastine and the
anti-inflammatory (and/or other) properties of the steroid,
without any significant interference between the two, or
adverse reaction in situ.

SUMMARY OF THE INVENTION

In one aspect the invention provides a pharmaceutical for-
mulation comprising azelastine or a pharmaceutically accept-
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able salt, solvate or physiologically functional derivative
thereof, and a steroid, preferably a corticosteroid, or a phar-
maceutically acceptable salt, solvate or physiologically func-
tional derivative thereof, the formulation preferably being in
a form suitable for administration nasally or ocularly.

The term “physiologically functional derivative” as used
herein denotes a chemical derivative of any of the specific
therapeutic agents described herein having the same or simi-
lar physiological function as the free base therapeutic agent
and, for example, being convertible in the body thereto.
According to the present invention, examples of physiologi-
cally functional derivatives include esters.

DETAILED DESCRIPTION OF THE INVENTION

The preferred forms of formulations of the invention are
nasal drops, eye drops, nasal sprays, nasal inhalation solu-
tions or aerosols or insufflation powders.

Preferred embodiments of the invention can comprise
stable aqueous solutions of azelastine or one or more of its
salts, in combination with steroids which may be beclometha-
sone, mometasone, fluticasone, budesonide or cyclosenide,
which can be used in the form of inhalation solution, pressur-
ized aerosol, eye drops or nasal drops, and in a particular
preferred embodiment, in the form of a spray (preferably a
nasal spray). The spray can, for example, be formed by the use
of'a conventional spray-squeeze bottle or a pump vaporizer.
In addition, it is also possible to use compressed gas aerosols.
In a preferred embodiment, 0.03 to 3 mg of azelastine base
and 0.05 to 0.15 mg of the steroid should be released per
individual actuation.

The formulations preferably contain a preservative and/or
stabilizer. These include, for example: ethylene diamine tetra-
acetic acid (edetic acid) and its alkali salts (for example
dialkali salts such as disodium salt, calcium salt, calcium-
sodium salt), lower alkyl p-hydroxybenzoates, chlorhexidine
(for example in the form of the acetate or gluconate) and
phenyl mercury borate. Other suitable preservatives are:
pharmaceutically useful quaternary ammonium compounds,
for example cetylpyridinium chloride, tetradecyltrimethyl
ammonium bromide, generally known as “cetrimide”, ben-
zyldimethyl-[2-[2-[p-(1,1,3,3-tetramethyl-butyl)phenoxy]|
ethoxy]-ammonium chloride, generally known as “benzetho-
nium chloride” and myristyl picolinium chloride. Each of
these compounds may be used in a concentration of 0.002 to
0.05%, for example 0.02% (weight/volume in liquid formu-
lations, otherwise weight/weight). Preferred preservatives
among the quaternary ammonium compounds are, however,
alkylbenzyl dimethyl ammonium chloride and mixtures
thereof, for example the compounds generally known as
“benzalkonium chloride.”

The total amount of preservatives in the formulations (so-
Iutions, ointments, etc.) is preferably from 0.001 to 0.10 g,
preferably 0.01 g per 100 ml of solution/suspension or 100 g
of formulation.

In the case of preservatives, the following amounts of indi-
vidual substances can, for example, be used: thimero sal
0.002-0.02%; benzalkonium chloride 0.002 to 0.02% (in
combination with thimero sal the amount of thimero sal is, for
example=0.002 to 0.005%); chlorhexidine acetate or glucon-
ate 0.01 to 0.02%; phenyl mercuric/nitrate, borate, acetate
0.002-0.004%; p-hydroxybenzoic acid ester (for example, a
mixture of the methyl ester and propyl ester in the ratio 7:3):
preferably 0.05-0.15, more preferably 0.1%.

The preservative used is preferably a combination of edetic
acid (for example, as the disodium salt) and benzalkonium
chloride. In this combination, the edetic acid is preferably



